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In the Claims: 

1 . (Currently Amended) A variable-gain digital filte r^neratjng on input dMa and 
providing d elayed input data including power control bits as a portion of said delayed input 
data and non-power control bits as a nother portion of said delayedjnnj^ 

filter having a construction in which a gain regulation circuit is incorporated inside the digital 
filter, said gain regulation circuit comprising: a first selector for selecting a Jirst gain signal 
correspond ing to said power control ^ and a samnd grain signal corresponding to the non- 
power control bits gam: and a first multiplier for directly multiplying jgm ^ coefficient 
sequences w ith said first gain signal and other coefficient sequences with said second gain 
Signal, said first and second gain signals output from said first selectors coe fficient sequen c e 
with a gain signal that is outputtod from said first selector. 

2. (Currently Amended) A variable-gain digital filter according to claim 1 
wherein: 

said first multiplier of said gain regulation circuit multiplies the first and_second gain 
signal signalsj hat is outputted from said first selector with the coefficient s^^c jes„sequenee 
that is-are switched and outputted from a second selector for each fixed time interval; 

an output of said first multiplier is multiplied at a second multiplier with said delayed 
input data, said delayedj nput data selected by a third selector that selects said dgtoyedjnput 
data from plural outputs of a shift register; and 

an output of said second multiplier is then integrated by an integrator and outputted. 

3. (Currently Amended) A variable-gain digital filter comprising: 

a shift register that is constituted by a plurality of stages of flip-flops wherein each 
gt§ggo nd that b oth shifts input data and generates delayed data, a pluralit y of said delayed data 
correspond ing to po wer control bits and the remainder of said delayed dat ajiot corresp onding 
to_power control bitse u tput by each stage ; 

a first selector for selecting a fmwfirst gain signal and a second aai lLsignal ; 

a second selector for selecting a coefficient sequence; 

) 

a third selector for selecting each delay output of said shift register; 
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a first multiplier for multiplying said first gain signal an output of odd first s elector 
with some outputs an output of said second selector resulting in a firs L p r oducLsecj uence, and 
for multipl ying said sec ond gain signal with other ou teuts_o f^md^^ 
a second product sequence ; 

a second multiplier for multiplying outputs an output of said first multiplier containing 
said first product sequence w ith outputs of sa kjthird scto 

delayed da ta correspon ding to said power cont^ for multi pl m^M i eiioiitputs of 

said first multiplier containing said second product sequence with other outputs of said third 
selector containing jhe remainder o f s aid dela yed data not correspond i n g to said power 
control bit with an output of said third selector ; and 

an integrator for integrating an output of said second multiplier. 

4. (Currently Amended) A variable-gain digital filter according to claim 3 
wherein: 

said first, second, and third selectors and said first and second multipliers are doubled 
in quantity to form two circuits eac h circuit having one of two first selectors, one of two 
second selectors^ one of two third selector s. .j3jn^oftw f o first nuiltiplier and^ 
multipliers, e ach of s aid two circu its two parts with each part handling one half of the delayed 
data; and 

each of said^ first, second and third selectors t wo_ dr cu jts„switches output alternately at 
each time interval of (T/n) x 2, where T is the duration of one time slot and n is a filter order. 

5. (Currently Amended) A variable-gain digital filter according to claim 3 
wherein: 

said first, second, and third selectors and said first and second multipliers are doubled 
in quantity to form two circuits, each c ircuit having one of two first sdectors, oqe o f two 
second selectors, one of two third selectors, one of two first multiplier and one o f favQ - Second 
multipliers, each of said two circuits two parts, each part handling a half divided load for each 
of said two , first, t w o second and 4e -two third selectors and said two first and tvv^ second 
multipliers; and 
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each of said fi rst to third selectors two circuit^switches output alternately at each time 
interval of T/n, where T is the duration of one time slot and n is a filter order. 

6. (Currently Amended) A variable-gain digital filter according to claim 3 
wherein: 

said first, second, and third selectors and said first and second multipliers are 
increased in quantity m times to form m circuits, each circuit haym select ors, 
one of m s econd sel ectors one of m third _selector s^one ofrn first ^ and one of m 
second multipliers, each of said m circuits m parts, each part handling only n/m delayed data 
allowing the processing speed of each of said the-jnq first multipliers and m second multipliers 
to be 1/m where m is an integer greater than one and n is a filter order. 

7. (Currently Amended) A variable-gain digital filter according to claim 3 
wherein: 

said first, second, and third selectors and said first and second multipliers are 
increased in quantity m circuits, each circuit ^ selectors, one of ins econd 

selectors one of m third ^ selecto rs, one o f m Jj r s t multipliers an d one of m second nmltiplie rs^ 
each of sai d m circuits m times to form m parts, each part handling only n/m delayed data to 
improve the processing speed of the variable-gain digital filter where m is an integer greater 
than one and n is a filter order. 

8. (New) A variable-gain digital filter comprising: 

a shift register that is constituted by a plurality of stages of flip-flops wherein each 
stage shifts input data and generates delayed data by each stage; 

a first selector for selecting a gain; 

a second selector for selecting a coefficient sequence; 

a third selector for selecting each delay output of said shift register; 

a first multiplier for multiplying an output of said first selector with an output of said 
second selector; 

a second multiplier for multiplying an output of said first multiplier with an output of 
said third selector; and 
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an integrator for integrating an output of said second multiplier; and 
wherein: 

said first, second, and third selectors and said first and second multipliers are doubled 
in quantity to form two circuits, each circuit having one of two first selectors, one of two 
second selectors, one of two third selectors, one of two first multiplier and one of two second 
multipliers, each of said two circuits handling a half divided load for each of said two first, 
two second and two third selectors and said two first and two second multipliers; and 

each of said two second selectors and each of said two third selectors switches 
circuits switches output alternately at each time interval of T/n, where T is the duration of one 
time slot and n is a filter order. 

9. (New) A variable-gain digital filter comprising: 

a shift register that is constituted by a plurality of stages of flip-flops wherein each 
' stage shifts input data and generates delayed data by each stage; 
a first selector for selecting a gain; 
a second selector for selecting a coefficient sequence; 
a third selector for selecting each delay output of said shift register; 
a first multiplier for multiplying an output of said first selector with an output of said 
second selector; 

a second multiplier for multiplying an output of said first multiplier with an output of 
said third selector; and 

an integrator for integrating an output of said second multiplier; and 
wherein: 

said first, second, and third selectors and said first and second multipliers are doubled 
in quantity to form two circuits, each circuit having one of two first selectors, one of two 
second selectors, one of two third selectors, one of two first multiplier and one of two second 
multipliers, each of said two circuits handling a half divided load for each of said two first, 
two second and two third selectors and said two first and two second multipliers; and 

each of said two second selectors and each of said two third gimjudt ^selectors 
switches output alternate each time interval of T/n, where T is the duration of one time 
slot and n is a filter order. 
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10. (New) A variable-gain digital filter comprising: 

a shift register that is constituted by a plurality of stages of flip-flops wherein each 
stage shifts input data and generates delayed data by each stage; 

a first selector for selecting a gain; 

a second selector for selecting a coefficient sequence; 

a third selector for selecting each delay output of said shift register; 

a first multiplier for multiplying an output of said first selector with an output of said 
second selector; 

a second multiplier for multiplying an output of said first multiplier with an output of 
said third selector; and 

an integrator for integrating an output of said second multiplier; and 
wherein: 

said first, second, and third selectors and said first and second multipliers are 
increased in quantity m times to form m circuits, each circuit having one of m first selectors, 
one of m second selectors one of m third selectors, one of m first multipliers and one of m 
second multipliers, each of said m circuits handling only n/m delayed data allowing the 
processing speed of each of said m first multipliers and m second multipliers to be 1/m where 
m is an integer greater than one and n is a filter order. 

1 1 . (New) A variable-gain digital filter comprising: 

a shift register that is constituted by a plurality of stages of flip-flops wherein each 
stage shifts input data and generates delayed data by each stage; 

a first selector for selecting a gain; 

a second selector for selecting a coefficient sequence; 

a third selector for selecting each delay output of said shift register; 

a first multiplier for multiplying an output of said first selector with an output of said 
second selector; 

a second multiplier for multiplying an output of said first multiplier with an output of 
said third selector; and 

an integrator for integrating an output of said second multiplier; and 
wherein: 
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said first, second, and third selectors and said first and second multipliers are 
increased in quantity m times to form m circuits, each circuit having one of m first selectors, 
one of m second selectors one of m third selectors, one of m first multipliers and one of m 
second multipliers, each of said m circuits handling only n/m delayed data to improve the 
processing speed of the variable-gain digital filter where m is an integer greater than one and 
n is a filter order. 
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